With new discoveries and insights in atomic and optical physics, the field of spectroscopy is advancing to a new level with applications ranging from material science to astronomy. We here propose a theoretical description of a potential new phenomenon resulting from the extension of Compton's experiment on the scattering of high energy photons through atomic electrons.
Introduction
In 1923, A.H. Compton made a discovery which showed the remarkable transformation that X rays undergo when they are scattered by atoms [1, 2] . Some 5 years later, Sir CV Raman, an Indian physicist at the Indian Association for the Cultivation of Science (IACS), discovered along with his students, that this scattering involving the change in wavelength of the radiation is also possible for visible light [3] . Compton , through experimental and theoretical analysis, found the change in wavelength of the scattered X rays, which is given by,
2 Description of the phenomenon
In this section, we show theoretically that continuos compton scattering of gamma ray (or X ray) photons through atomic electrons produces a new effect in which the Gamma (or X ray) photons transform into extreme UV photons. The angle of scattering between the incident beam of radiation and the atomic electron (in all the individual scatterers) should be maintained at,
At this angle, Compton's equation becomes,
This term arises the first time the compton process takes place. Now when the scattered radiation is again allowed to interact with atomic electrons in the scatterer placed at 90 degrees, compton scattering takes place again. If the scattering process continues in this manner, it would result into a self sustained chain until "Beta" is reached (This means only the radiation coming out at 90 degrees goes in a chain and ultimately detected by the detector). It is quite obvious that a point would reach when the radiation energy is very low as compared to the binding energy of electrons of the scatterer and no more shift would occur, here it would be required to use a material with electron binding energy lower than the photon energy or some method to be investigated by the experimenters to cool down the electrons so that photons can further undergo Compton scattering. Finally, photons from the extreme UV region of the electromagnetic spectrum would be detected taking into consideration that the UV Band starts nearly at 124 eV. The value of "Beta" changes with the incident Gamma ray (or X ray) energy.
Therefore, we get,
Now the wavelength of incident radiation in angstroms is given by,
We get the total shift in wavelength i.e. from Gamma ray (or X ray) to extreme ultraviolet of the form,
i.e. [wavelength of incident radiation in Å + shift obtained by continuos compton scattering at 90 degrees till "Beta"(also in Å)]. Thus the above equation represents the proposed phenomenon and will give the wavelength of UV photons in Angstroms. Now, this effect is important as it shows that simply through extending the compton process, there is a transformation from one type of EM radiation to another type in the electromagnetic spectrum. Usually, transformation from one type of radiation to another type involves a series of complex processes and apparatus like the one proposed by J.M. Cole et al. in their paper [4] . Their paper reported generation of hard photons (gamma) from an all-optical Inverse Compton scattering situation. More specifically, from infrared to gamma radiation. Another difference which can be seen here is that they discovered transformation from lower energy photons to higher energy made possible by Inverse Compton process and we have predicted an effect which would undergo transformation from high energy photons to lower energy photons in the extreme ultraviolet region which is done simply by extending the Compton effect.
In the next section we look on to the theoretical calculations (of wavelengths of UV photons, value of Beta for varying radiation energies etc) and plot graphs for the same.
Theoretical Results and Graphs
Here, the value of "Beta" is found through trial and error and the value of the Compton wavelength and the obtained wavelength of UV photons is expressed in Å. Therefore, from the equation we derived in the previous section, we get for, 
Proposed Experimental Setup
In this section we propose the experimental setup and apparatus which can be undertaken to verify our theoretical prediction and results. It would be wise to note here that more energetic photons experience a larger percent loss in energy in Compton scattering. This becomes clear from the expression for fractional loss in energy [6] . It is given simply by,
The Experimental setup would include a source of high energy radiation (Gamma Rays or X rays in particular cases), an apparatus consisting of several compton scatterers arranged in a chain (right angles to each other and according to the principles of the proposed phenomenon). The scatterer should be of a material consisting of free electrons and having electron binding energy lower than the energy of the incident electromagnetic radiation (for eg. 2p electron of Carbon has binding energy nearly equal to 11.26 eV and that of 4p Germanium is 8 eV and so on).
The radiation emitted out of the last scatterer (the value "Beta") is allowed to pass through the collimators and then allowed to fall onto the photon detector combined with the spectrum analyzer to recognise the extreme ultraviolet (EUV) photons.
Conclusion
Discovery of the Compton effect proved that electromagnetic radiation can be treated as a stream of particles which follow the laws of mechanics. Compton effect generally means that High energy photons when scattered, transfer part of their energy and momentum to the particles off which they are scattered which results into increase in wavelength of the radiation but they still remain in the same part of the EM spectrum whereas through inverse compton scattering, photons from the very low energy ranges can acquire a boost in energy resulting into transformation from one type of EM radiation to another. But our research and theoretical analysis has shown that even through the former (basic Compton scattering), photons can be transformed from one type to another type in the EM spectrum. Thus Our proposal can be concluded as: "There is a transformation in Gamma Rays (or X Rays) upon continuos Compton scattering through atomic electrons at 90 degrees, in a way that they result into photons from the extreme ultraviolet region of the electromagnetic spectrum". Earlier, discoveries like these (for eg. the Compton, Raman, Cerenkov and Mossbauer effects etc) have been found to be extremely useful in spectroscopic studies. So upon experimental confirmation of the prediction, it is likely to be significant for the same. This effect is unique in its own way as there are no complex processes involved and it is an extension of the Compton effect. Though the experimental confirmation would be challenging for the experimenters, still the effect proposed is in full agreement with the basic principles and provided the necessary conditions, results can be tested with experiment in a laboratory. 
Appendix
We derived the total shift in wavelength from Gamma Ray to EUV as given by eq. (7). For a more rigorous approach we can integrate equation (7) in order to yield the overall shift from a particular scatterer system. This is done as below, It should be noted here that we have not integrated eq. (6) here since it gives the wavelength of the incident radiation.
